Objectives. The Home and Community Care (HACC) Program is an integral part of the health system and central to the Australian Government's aged care policy. The program is designed to support disabled, frail and older people to live independently at home thereby delaying institutionalisation. This study aimed to identify: regional differences in the mix of home care services; and associations among the various services provided by HACC agencies.
Introduction
The Home and Community Care (HACC) Program is an integral part of the health system and central to the Australian Government's aged care policy. The Program aims to provide a comprehensive, coordinated and integrated range of basic maintenance and support services for frail aged people, those with a disability and their carers. Specifically it is designed to support these people to live independently at home, thereby enhancing their quality of life and delaying institutionalisation.
Policy makers confront the challenge of adequate skilled labour in the home care sector. A skilled and flexible aged care workforce, together with other broader aged care workforce planning needs, has been recognised as a priority at both the national and state levels (Queensland Health, 2004a; Productivity Commission 2005; COAG 2008) . Given Australia's ageing population, the demand for HACC services is expected to escalate to unprecedented levels. In 2006-07 approximately 3.9% of the total Australian population received HACC services (AGDHA2008). People aged 65 and over accounted for 76.4% of all HACC clients (AGDHA2008). Over the next three decades, Australians aged 80 and over are expected to increase by more than 200 per cent (ABS, 2003 ).
An increasing focus on exploring alternative ways of managing available staff as well as increasing total numbers and improving retention through better practice and workplace conditions has become a priority for many countries, including Australia (Duckett 2005a; Duckett 2005b; Stevens 2002; Armstrong et al 2007) . One relatively controversial strategy to tackle shortages involves labour substitution. In 2005 Stephen Duckett published a list of tasks and associated professions which could be usefully substituted by less qualified and more available staff (Duckett 2005b) . Deb and Holmes (1998) found evidence of substitution between physician and non-physician services in response to different provider insurance coverage. Investigations in the US nursing home environment by Cawley et al (2006) and Grabowski and Hirth (2003) showed that higher nursing home wages was associated with greater uses of psychoactive drugs and lower quality outcomes. Due to imperfect information, cognitive impairment, and transaction costs, residents were less likely to shift away from a lower quality nursing home when quality of service decreased (Cawley et al 2006) . Other overseas studies have also found evidence of factor substitution and lower quality outcomes in nursing homes. Higher labour costs have been found to be associated with greater receipt of prescription sedatives (Weisbrod 1998) and greater use of catheters, physical restraints and feeding tubes (Zinn 1993) .
Similar investigations within the home care sector remain scant. An investigation by Stevens and Vecchio (2009) of an Australian agency found an inverse relationship between allied health and nursing time, after controlling for client and carer characteristics. The higher labour turnover among allied health staff compared with the nursing staff implied a substitution of labour between the two professions to ensure that the needs of clients were met.
Objectives of the Study
HACC funded agencies offer a mix of services to provide care to clients within their own home. HACC services offered by individual agencies are based on government funding and distributed to clients on a priority basis. An investigation of the allocation of these services across the State of Queensland is useful in improving the efficiency and equity of the government funded program.
This study has two primary objectives:
1. Identify the regional differences in the mix of services offered by HACC funded agencies.
2. Identify associations among the services provided by agencies.
It is an assumption of this study that the quality of care is held constant when the mixes of services change.
Background
HACC is a joint Commonwealth, State and Territory cost-shared program. Some HACC agencies charge a small fee that varies across the states, depending on the client's ability to pay and the number of services used. The remaining costs are met through fundraising and Within the HACC program the government purchases various service types from agencies. At present the government as a purchaser of health services makes predictions for resource requirements based on broad demographic data. It relies on service providers tendering for contracts based on their experience of resource utilization. Since the industry is fragmented, standardised information is not provided. Organisations typically use historical funding Minimum Data Set (MDS) to access information required for planning. Although the data set and Queensland Health contracted Periodic Performance Reports cannot be accurately compared, they are used to capture further information (2004a).
Hypothesis

Regional Differences in service mix
There is evidence in the Australian research that location is important in the availability of health services (Vecchio 2008; Productivity Commission 2005; Armfield et al. 2006) . Those residing in rural and remote regions are less likely to access health services. The first aim of this study is to understand the impact of location on the use of government funded home care services among non-institutionalised (those residing in private dwellings) Australians after controlling for influential characteristics identified in the literature.
Provision of HACC services is dependent on a client's need and the capacity of the agency to respond within existing resources (Queensland Government 2006) . It is assumed that the availability of other health resources (hospitals, respite care etc) and the variance in client need is similar across the Statistical Divisions within the state of Queensland 1 . One would therefore expect a similar distribution of HACC funded services across regions. The first hypothesis becomes:
1 The SDs are delimited on the basis of socioeconomic criteria and embrace contiguous whole local government areas (ABS 2001b) . Refer to 'The Data' section for further information.
Hypothesis 1: There are no significant regional differences in the provision of HACC funded services
Labour substitution
As with any firm, HACC agencies respond to incentives and changes in the availability of raw materials (e.g. labour and capital). The mix of services by a HACC agency reflect these tradeoffs as agencies attempt to meet client needs by adjusting their use of labour. If scarcity arises for a particular type of labour, holding all else constant, the theory of factor substitution implies that an agency will seek to meet the needs of clients by using more of another type of labour.
In Queensland, Australia, the service type offered by a home care agency contracted by the government is not based on the qualifications of the worker providing the service but the service itself (Queensland Government 2006 p3 Each dependent variable represents the use or non-use of a specific home care service during a three month period.
The variable, Nurse, represents clients who receive nursing services in the centre and at home.
The subcategories of nursing consist of registered/enrolled nursing, assessment nursing, palliative care, wound management, stomal therapy, diabetes management. 
Empirical Results
Descriptive statistics
Correlations
The correlation between the HACC regions and selected services are presented in Table 2 .
Correlation coefficients range in value between -1 (a perfect negative relationship) and +1 (a perfect positive relationship). A value of 0 indicates no relationship. No cause-and-effect conclusions can be drawn from the significant correlations.
By far the strongest association exists between nursing and personal care. Nursing services are positively associated with personal care services. A significant and substantial negative association exists between domestic assistance and nursing and allied health. The other significant correlations presented in Table 2 are relatively weak.
Logistic Regression: selected HACC services
The results of the logistic regression for nursing and allied health (refer Table 3 ) show a Nagelkerke R 2 of 52 per cent and 38 per cent, respectively. A Nagelkerke R 2 of 67 per cent, 27 per cent and 18 per cent is reported for the domestic assistance, personal care and social support models, respectively. Overall, the fit of the regression models are good, suggesting that there is less variation across individuals in the use of the services that cannot be explained by the variables included in the model 4 .
4 A linear regression was also run to identify associations and confirm the relationships of the estimated coefficients reported in the logistic regressions. The signs of the estimated coefficients were consistent with those reported in logistic models. The nursing and allied health variables were initially converted to their inverse to confine skewness and kurtosis within the normal range. The results of the linear regressions are provided by the authors on request.
Nursing model
Referring to the nursing model (Table 3) 
Allied Health Model
Those who are female, live with others and have a carer are more likely to receive allied health services than their counterparts (refer Table 3 ). With the exception of West Moreton the remaining statistical divisions report lower odds of receiving allied health services than those residing in Brisbane. The estimated coefficients for Gold Coast, Central West and Northern are not significant.
Domestic Assistance Model
Domestic services are taken up more by those residing in Central West (70.3 times the odds).
The North West area is also a big user of this service (7.3 times the odds). Only the Sunshine Coast, West Moreton and Far North receive less domestic assistance than Brisbane. Typically a user of domestic assistance is likely to use less of other services. Those receiving allied health and nursing services are less likely to receive domestic assistance compared to those who do not receive allied health and nursing services.
Personal Care Model
The estimated coefficients in the personal care model show a strong association between nursing and personal care. That is, the odds of receiving personal care for clients that also receive nursing services are 10.3 times the odds of those who do not receive nursing services.
To a lesser extent, social support is positively associated with personal care. With the exception of the Gold Coast, all the statistical divisions that reported a significant estimated coefficient received less personal care services than those residing in Brisbane.
Social Support Model
Compared to those residing in Brisbane, residents of the Gold Coast, Darling Downs, Fitzroy and Far North tend to use less social support services. The use of social support services is associated with the greater use of goods and equipment (8 times the odds of those not receiving goods and equipment) and personal care services (2 times the odds of those not receiving personal care services).
Logistic Regression: Nursing services by region
The models discussed in the previous subsection show a positive association between nursing and personal care services and a negative association between nursing and allied health services. These relationships are investigated further by segregating the nursing model by statistical divisions. The results are presented in The largest significant inverse relationship between nursing and allied health services are reported in the Far North, South West, Wide Bay Burnett and Gold Coast areas.
Discussion
The aim of this paper was two-fold: first, to provide evidence of regional differences in the mix of HACC services; second, identify associations among the services.
Regional differences in the mix of services
Several of the estimated coefficients for HACC services showed a wide variation across the regions. These differences reflected client need and the capacity of agencies to respond within existing resources. Using Brisbane as the reference, of the regions under investigation only The pattern of service usage showed that those regions that tended to receive more nursing services, were less likely to receive personal care services (refer Table 3 , columns 2 and 11) and less likely to receive allied health services (refer Table 3 column 5).
Associations between nursing and selected services
Analysis revealed that nursing services was an important determinant of personal care services. For a client who received personal care services, the odds of receiving nursing services was 8.2 times the odds of a person who did not receive personal care services, all other things being equal (refer Table 3 ). The positive relationship between nursing and personal care services showed a complementary relationship -nursing services were usually consumed with personal care services. Possibly personal carers on occasions performed lower level nursing duties to meet the needs of clients.
Evidence of a complementary relationship remained when the nursing model was analysed for each region (refer Table 4 Clients who received allied health services were less likely to receive nursing services compared to clients who did not receive allied health services and visa versa (refer Table 3 ).
The segregation of the analysis into regions (refer Table 4 ) confirmed a significant and negative relationship between nursing and allied health. This implies a substitution of services that may be driven by staff shortages in which nursing duties replace certain allied health services. Alternatively, nursing and allied health services may be determined by the different service needs of the client rather than substitution between the two services. Although the logistic regression controlled for client characteristics, influences such as diagnostic category was not captured in the data set. This is a shortcoming of the study.
Domestic assistance was negatively associated with nursing and allied health services. Those with carers and live with others tended to use nursing, allied health and personal care services but were less likely to use domestic assistance (see Table 3 ). Since a different client demographic tended to use domestic assistance, the substitution of labour between domestic assistance for nursing and allied health services seems unlikely.
Data limitations
Due to data limitations the client's functional profile and diagnostic category was not available as control variables for inclusion in the models. Hence the needs of the clients could not be fully captured. The limited dataset did not allow for the quality of care to be measured.
Information relating to specific agencies could not be incorporated into the model, including information relating to employee wages and the profit status (for-profit, not-for-profit and government) of the agencies. 
Conclusion
The study reported here identified significant regional differences in the provision of HACC funded services. It also identified that HACC clients who received nursing services were often provided with personal care services. A negative relationship existed between nurses and allied health workers. It is uncertain whether labour substitution exists in both cases.
Qualitative research is required to confirm the substitution of labour.
While substitution of labour remains inconclusive within the home care sector, investigations of the nursing home sector have found evidence of factor substitution and the consequence of lower quality outcomes (Weisbrod 1998; Cawley et al 2006; Grabowski and Hirth 2003; Zinn 1993) . In contrast to the nursing home sector, when substitution arises in the home care sector it is expected that the quality of service would remain constant. Compared to nursing home clients, home care clients possess greater flexibility in their choice of services. Relatively less transaction costs arise from switching from one service provider to another. Also, since a primary carer is often involved in the decisions when the client is cognitively impaired, decisions about services tend to be made in the best interest of the client. Informal carers may also perform extra duties to meet agency shortfalls.
There may be many reasons for the regional differences in the use of HACC services and the associations between these services identified in this study. The availability of hospital beds, the array of private home care services and the demographic patterns within that region certainly play a role. The reasons for the differences in and associations between the HACC services are beyond the scope of this study. This research, however, does highlight: 1. the regional differences in the access to government funded home care services and 2. the existence of significant associations between services. These matters need to be considered in future budget allocations and workforce development programs. 
